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(57)Abstract: 

PROBLEM TO BE SOLVED: To oxidize and remove carbon 
monoxide with high selectivity and to stably operate temp, 
control by providing a catalyst layer on the downstream side 
of the supply part of a reformed gas and the supply part of 
an oxygen- contg. gas providing a cooling means on the 
upstream side of the catalyst with and providing a heating 
means on the downstream side of the catalyst. 
SOLUTION: When a fuel is reformed with steam, the concn. 
of carbon monoxide increases. When a fuel is reformed at < 
300°C such as methanol, the concn. of carbon monoxide 
becomes about 1 %. This reformed gas is introduced through 
a reformed gas inlet 2 of a hydrogen purifying device. Since 
a reformed gas of methane or natural gas contains carbon 
monoxide by >10%, the gas is reacted with steam by a 
modified catalyst to convert carbon monoxide into carbon 
dioxide and hydrogen and to decrease the concn. of carbon 
monoxide to <1%. Then the gas is introduced through the 
reformed gas inlet 2. Air is introduced through and air 
supply tube 3 and reacted in the catalyst layer 1 to oxidize 
the carbon monoxide in the reformed gas. The reformed gas mixed with air is cooled to the 
activating temp, of the catalyst by a heat exchanger 7, and the gas temp, is gradually increased as 
it goes to the downstream side. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The hydrogen refiner characterized by to have a cooling means cool the catalyst object 
provided in the downstream of the feed zone of the reformed gas which uses hydrogen gas as a principal 
component and contains a carbon dioxide and a carbon monoxide, the feed zone of oxygen content gas, 
and the feed zone of said reformed gas and the feed zone of said oxygen content gas, said catalyst object 
with which the upstream of said catalyst object was equipped to the flow direction of said reformed gas, 
or said reformed gas, and a heating means heat the downstream of said catalyst object. 
[Claim 2] A catalyst object is a hydrogen refiner according to claim 1 characterized by constituting the 
upstream and the downstream from a catalyst of another kind, and the catalyst of the downstream having 
activity at low temperature rather than the catalyst of the upstream. 

[Claim 3] The hydrogen refiner according to claim 1 or 2 characterized by having arranged the catalyst 
object to two or more places, and installing the air supply section separately to said catalyst object. 
[Claim 4] A catalyst object is a hydrogen refiner according to claim 1, 2, or 3 characterized by 
supporting a catalyst to the support base material of the foam structure of having honeycomb structure or 
a free passage hole. 

[Claim 5] A support base material is a hydrogen refiner according to claim 4 characterized by being a 
metal base. 

[Claim 6] A heating means is a hydrogen refiner according to claim 1, 2, 3, 4, or 5 characterized by 
using heat of reaction with the carbon monoxide in reformed gas, hydrogen, and the oxygen in oxygen 
content gas. 

[Claim 7] The hydrogen refiner according to claim 1, 2, 3, 4, 5, or 6 characterized by making 
downstream temperature of a catalyst object into an elevated temperature rather than the upper section. 
[Claim 8] The hydrogen refiner according to claim 7 characterized by changing the amount of supply of 
oxygen content gas corresponding to the temperature rise of a catalyst object. 

[Claim 9] The hydrogen refiner according to claim 1, 2, 3, 4, or 5 characterized by using for heating of 
the downstream of said catalyst object reformed gas before installing a catalyst object in a reaction 
chamber, installing reformed gas passage in the location approached or stuck through the septum with 
said catalyst object and passing a cooling means. 

[Claim 10] The hydrogen refiner according to claim 9 considered as the configuration which the flow of 
the reformed gas which passes a catalyst object, and said reformed gas before passing a cooling means 
counters mutually. 

[Claim 11] The hydrogen refiner according to claim 9 or 10 characterized by installing a reaction 
chamber in the periphery section of the reformed gas passage before passing a catalyst object. 
[Claim 12] The hydrogen refiner according to claim 10 or 1 1 characterized by having installed the 
catalyst object in the interior of the reaction chamber which has the tubular structure, and installing the 
passage of reformed gas before passing a cooling means in the periphery section of said reaction 
chamber. 

[Claim 13] The hydrogen refiner according to claim 12 characterized by connecting two or more 
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JPO and NCIPI are not responsible for any 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention uses as a principal component the hydrogen used for fuels, such 
as a fuel cell, and relates to the hydrogen refiner in the reformed gas containing a carbon dioxide and the 
carbon monoxide of a minute amount which carries out carbon monoxide removal. 
[0002] 

[Description of the Prior Art] A fuel cell uses the reformed gas obtained by reforming of a hydrocarbon 
or alcohol as a source of hydrogen. Poisoning of the polymer electrolyte fuel cell which operates at low 
temperature 100 degrees C or less among fuel cells is carried out with the carbon monoxide with which 
the platinum catalyst used for an electrode is included in reformed gas. If poisoning of the platinum 
catalyst is carried out, in order for the generating efficiency of a fuel cell to fall remarkably, it is 
necessary to remove preferably 100 ppm or less of carbon monoxides to 10 ppm or less. TTien, oxygen 
content gas is mixed to reformed gas, and the method of removing the carbon monoxide of the minute 
amount contained in the hydrogen of an overlarge is taken using the catalyst which oxidizes a carbon 
monoxide alternatively. In order to remove a carbon monoxide efficiently, the catalyst needed to be held 
to optimum temperature, but rather than the optimum temperature of a carbon monoxide selective 
oxidation reaction, since reformed gas was an elevated temperature, it needed to cool, before usually 
supplying a carbon monoxide to the catalyst which carries out selective oxidation, and it needed to be 
adjusted to optimum temperature. 
[0003] 

[Problem(s) to be Solved by the Invention] The amount of oxygen is made [ whether it is the same as the 
amount of carbon monoxides, and ] into about several times at the reaction which carries out selective 
oxidation of the carbon monoxide in reformed gas. At this time, if oxygen is consumed by oxidation of 
the hydrogen which exists so much in reformed gas, only a part with insufficient oxygen will be 
discharged by it, without a carbon monoxide reacting. At this time, the rate of the oxygen used for 
oxidation of a carbon monoxide becomes high, so that reaction temperature becomes low temperature. 
However, if it becomes below the catalytic activity-ized temperature that can oxidize a carbon 
monoxide, it will be discharged, without a carbon monoxide reacting. Then, it is necessary to control 
whenever [ catalyst temperature ] to the temperature field to which a carbon monoxide reacts and the 
reaction of hydrogen seldom occurs. 

[0004] The temperature which can oxidize a carbon monoxide efficiently most is the temperature of the 
low-temperature limitation that the reaction of a carbon monoxide occurs. However, when the 
temperature control of the selective oxidation catalyst of a carbon monoxide is controlled only for 
cooling of the reformed gas to supply or a catalyst object to come out, a vast quantity of carbon 
monoxides are discharged only by temperature falling slightly. For this reason, in consideration of 
temperature fluctuation of the flow rate of reformed gas, or a catalyst object, it controls by the 
temperature field high about dozens of degrees C from several degrees C rather than a low-temperature 
limitation. Thereby, the selectivity of carbon monoxide oxidation by the conventional approach was 
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low. 
[0005] 

[Means for Solving the Problem] This invention can carry out oxidation removal of the carbon 
monoxide in high selectivity in consideration of the technical problem of such a hydrogen refiner, and it 
is easy and temperature control aims at offering the hydrogen refiner which operates to stability. 
Therefore, the feed zone of the reformed gas which the hydrogen refiner of this invention uses hydrogen 
gas as a principal component, and contains a carbon dioxide and a carbon monoxide, The catalyst object 
provided in the downstream of the feed zone of oxygen content gas, and the feed zone of said reformed 
gas and the feed zone of said oxygen content gas, Water characterized by having a cooling means to 
cool said catalyst object with which it prepared for the upstream of said catalyst object to the flow 
direction of said reformed gas, or said reformed gas, and a heating means to heat the downstream of said 
catalyst object. 

[0006] As for a catalyst object, at this time, it is effective that constitute the upstream and the 
downstream from a catalyst of another kind, and the catalyst of the downstream has activity at low 
temperature rather than the catalyst of the upstream. 

[0007] Moreover, it is effective to have arranged the catalyst object to two or more places, and to have 
installed the air supply section separately to said catalyst object. 

[0008] Moreover, as for a catalyst object, it is useful to have supported the catalyst to the support base 
material of the foam structure of having honeycomb structure or a free passage hole. 
[0009] As for a support base material, at this time, it is useful that it is a metal base. Moreover, as for a 
heating means, it is effective to use heat of reaction with the carbon monoxide in reformed gas, 
hydrogen, and the oxygen in oxygen content gas. 

[0010] At this time, it is effective to make downstream temperature of a catalyst object into an elevated 
temperature rather than the upper section. Moreover, it is effective to change the amount of supply of 
oxygen content gas corresponding to the temperature rise of a catalyst object. 

[001 1] Moreover, a catalyst object is installed in a reaction chamber and, as for said catalyst object, it is 
effective to use for heating of the downstream of said catalyst object reformed gas before installing 
reformed gas passage in the location approached or stuck through the septum and passing a cooling 
means. 

[0012] At this time, the flow of the reformed gas which passes a catalyst object, and said reformed gas 
before passing a cooling means considered as the configuration which counters mutually. 
[0013] Moreover, it is characterized by installing a reaction chamber in the periphery section of the 
reformed gas passage before passing a catalyst object. 

[0014] Furthermore, it is characterized by having installed the catalyst object in the interior of the 
reaction chamber which has the tubular structure, and installing the passage of reformed gas before 
passing a cooling means in the periphery section of said reaction chamber. 

[0015] Moreover, it is characterized by connecting two or more reaction chambers to juxtaposition. 
[0016] 

[Embodiment of the Invention] In order to solve the above-mentioned technical problem, while having a 
means to cool a catalyst object or reformed gas to the upstream of a catalyst object to the flow direction 
of reformed gas, with the hydrogen refiner of this invention, it is characterized by having a means to 
heat the downstream of a catalyst object. Moreover, it is characterized by using the heat of combustion 
of a carbon monoxide and hydrogen, or the reformed gas before cooling for heating at heating of a 
catalyst object downstream. 

[0017] According to this invention, temperature control becomes remarkably easy, while being 
stabilized and being able to operate a carbon monoxide selective oxidation catalyst. 
[0018] Hereafter, the gestalt of operation of this invention is explained with reference to a drawing. 
(Gestalt 1 of operation) Drawin g 1 is the configuration schematic drawing of the hydrogen refiner which 
is the gestalt of operation of the 1st of this invention, drawin g 1 — setting — 1 — a catalyst object and 2 — 
a reformed gas inlet port and 3 — air supply tubing and 4 — for a circulating water flow control valve and 
7, as for the heater for heating, and 9, a heat exchanger and 8 are [ an air flow control valve and 5 / a 
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cooling water supply pipe and ^57 a reaction chamber and 10 ] reformed gas outlets. 
[0019] Next, actuation and the property of the gestalt of this operation are explained. When steam 
reforming of the fuel is carried out, carbon monoxide concentration rises, so that reaction temperature 
becomes high. In reforming below 300 degrees C like a methanol, since carbon monoxide concentration 
becomes about 1%, it introduces reformed gas from the direct reformed gas inlet port 2. On the other 
hand, the methane which a reaction takes the temperature of about 600 degrees C, or the reformed gas of 
natural gas is introduced from the reformed gas inlet port 2, after making it react with a steam according 
to a conversion catalyst, converting into a carbon dioxide and hydrogen and reducing carbon monoxide 
concentration to 1% or less in this way, since the carbon monoxide is included 10% or more from the 
balance of a water gas shift reaction. 

[0020] In order to oxidize the carbon monoxide in reformed gas, air is introduced and it is made to react 
with the catalyst object 1 from the air supply tubing 3. If there are few air contents, a carbon monoxide 
will not react enough, but since the consumption of hydrogen will increase if there are many air contents 
conversely, the air content supplied by the air flow control valve 4 is adjusted so that 1 to 3 times as 
much oxygen as a carbon monoxide may be contained by the volume ratio. It is cooled to less than [ the 
temperature to which catalytic activity, the activation temperature, i.e., the carbon monoxide, of a 
catalyst, begins to decrease rapidly by the heat exchanger 7, or it ], and the reformed gas which mixed 
air is supplied to the catalyst object 1. 

[0021] Here, what supported platinum to the alumina is coated and used for the ceramic honeycomb, and 
a property like drawing 2 is shown in the catalyst object 1 . That is, in order that the carbon monoxide in 
reformed gas may react at low temperature rather than hydrogen, the carbon monoxide concentration 
discharged, so that whenever [ catalyst temperature ] is made into low temperature falls. If temperature 
is furthermore reduced, since it will be less than the activation temperature of a catalyst, the carbon 
monoxide concentration which a carbon monoxide will not react, either and is discharged increases 
rapidly. 

[0022] Since the temperature of the catalyst object 1 is controlled so that temperature rises as the upper 
section of the catalyst object 1 is made to become near the activation temperature of a catalyst, or below 
activation temperature in a cooling operation of a heat exchanger 7 and it goes to a downstream, the 
band of temperature where a carbon monoxide reacts most efficiently on the catalyst object 1 can be 
made. In this way, the carbon monoxide in reformed gas can be reduced to several ppm level which is 
the concentration to which the property of a polymer electrolyte fuel cell is not reduced. At this time, a 
carbon monoxide is removable to stability only by the location of the band of temperature where a 
carbon monoxide reacts most efficiently moving to the upstream or the downstream, even if reformed 
gas and a cooling system have some temperature fluctuation. 

[0023] With the gestalt of this operation, although air was used as oxygen content gas, if pure oxygen is 
used, only the part in which the fall of the hydrogen concentration of reformed gas does not contain 
nitrogen will be eased, and the generating efficiency of the fuel cell which connects behind will rise. 
However, it is [ having usually used air direction- wise / cost ] advantageous. 
[0024] Moreover, although the electric heater was used for heating of the catalyst object 1 in this 
example, it is good also as a heating means of the downstream of the catalyst object 1 using the heat of 
combustion of a carbon monoxide and hydrogen. The temperature distribution of the catalyst object 1 
can be made the optimal with the minimum heater heating, without using an electric heater etc. by 
adjusting the flow rate of the reformed gas which passes the catalyst object 1, and the rate of air, and 
using the heat of combustion of a carbon monoxide and hydrogen. 

[0025] Moreover, since the heat of combustion of CO and hydrogen increases in proportion to an air 
content, the temperature of the catalyst object 1 can also be maintained at a suitable condition by 
adjusting an air content, and the catalyst object 1 can be operated more as stability by this approach. 
[0026] Moreover, a metal base may be used although the cordierite honeycomb was used for the support 
base material of the catalyst object 1. Since heat of reaction can be promptly missed by using a metal 
base for a support base material, control of the temperature rise by the heat of combustion of a carbon 
monoxide and hydrogen is possible. Therefore, while being able to raise the reformed gas throughput 
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per unit volume of the catalysnJoject 1, the effect of the heat-of-reaction increase and decrease by the 
load effect is also eased, and a stable property is acquired. 

[0027] (Gestalt 2 of operation) The gestalt of operation of the 2nd of this invention is explained. As 
shown in drawing 3 , the hydrogen refiner of this example installs the catalyst object 1 1 of a honeycomb 
configuration in the interior of the tubing-like reaction chamber 1 8, and establishes the passage of 
reformed gas in the outside of a reaction chamber 18, the fin 20 for heat exchange is formed in the wall 
surface of the reformed gas passage which touches the downstream of the catalyst object 11, and the 
great portion of operation effectiveness is similar to the gestalt 1 of operation. Therefore, this example is 
explained focusing on a different point. 

[0028] Drawing 3 is the cross-section block diagram of this example. While being able to heat the 
downstream of the catalyst object 1 1 by approaching the perimeter side attachment wall of the 
downstream of the catalyst object 11, and forming the fin 20 for heat exchange, reformed gas can be 
cooled and cooling by the heat exchanger 17 becomes easy. Moreover, since the passage of reformed 
gas keeps the catalyst object 1 1 warm, the temperature distribution of the core of the catalyst object 1 1 
and the periphery section are equalized, and a carbon monoxide can be oxidized efficiently. Moreover, 
since it constitutes so that the flow of the reformed gas which passes the catalyst object 11, and reformed 
gas before passing a heat exchanger 1 7 may counter, hot reformed gas carries out heat exchange to the 
downstream of the catalyst object 1, and since the cooled reformed gas passes through the side face of 
the catalyst object upstream section, it is low in the upper section temperature of the catalyst object 1, 
downstream temperature can be made high, and it can be made the optimal temperature distribution to 
the selective oxidation of a carbon monoxide. 

[0029] Although this example showed the example the number of reaction chambers 18 is [ example ] 
one, two or more reaction chambers 1 8 can also be formed. By forming two or more reaction chambers 
18, the effectiveness of heat exchange with reformed gas can be raised, and it can respond also to large 
capacity-ization. 

[0030] (Gestalt 3 of operation) The hydrogen refiner which is the gestalt of operation of the 3rd of this 
invention is explained. As shown in drawing 4 , this example establishes a reaction chamber 28 in the 
periphery of tubing-like reformed gas passage, and installs the catalyst object 21 of a honeycomb 
configuration in the interior of a reaction chamber 28, the fin 30 for heat exchange is formed in the wall 
surface of the reformed gas passage which touches the downstream of the catalyst object 21, and the 
great portion of operation effectiveness is similar to the gestalt 2 of operation. Therefore, this example is 
explained focusing on a different point. 

[003 1] Drawing 4 is the cross-section block diagram of the hydrogen refiner of this example. While 
being able to heat the downstream of the catalyst object 21 by forming the fin 30 for heat exchange in 
the downstream of the catalyst object 21, and the wall surface of the approaching reformed gas passage, 
reformed gas can be cooled and cooling by the heat exchanger 27 becomes easy. Moreover, when 
enlarging the flow rate of reformed gas and the temperature rise by the heat of combustion of a carbon 
monoxide and hydrogen is large, it may sometimes be insufficient only by cooling by the heat 
exchanger. Since the temperature rise of the catalyst object 21 can be controlled by considering as the 
configuration made to radiate heat from the periphery section of a reaction chamber 38, it can respond, 
also when the flow rate of reformed gas is made to increase and a load is enlarged. 
[0032] (Gestalt 4 of operation) The gestalt of operation of the 4th of this invention is explained. The 
hydrogen refiner of this example installs the second catalyst object 32 in the interior of a reaction 
chamber 40 at the downstream of the first catalyst object 31 of a honeycomb configuration, and the first 
catalyst object 3 1, as shown in drawin g 5 , and the great portion of operation effectiveness is similar to 
the gestalt 1 of operation. Therefore, the gestalt of this operation is explained focusing on a different 
point. 

[0033] Drawing 5 is the cross-section block diagram of the hydrogen refiner of this example. The 
temperature fields where a carbon monoxide selection catalyst functions according to the noble-metals 
kind included in a catalyst, the class of support, etc. differ. A low-temperature-service catalyst is used 
for the second catalyst object 32 at the first catalyst object 31 using a high-temperature-service catalyst. 
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Specifically, what supported platinum to the alumina at the second catalyst object 32 was used for the 
first catalyst object 31 using what supported platinum to the zeolite. 

[0034] As shown in drawin g 6 , at an elevated temperature, the high-temperature-service catalyst used 
for the first catalyst object 3 1 oxidizes a carbon monoxide with high selectivity, in low temperature, 
does not react but passes unreacted oxygen with a carbon monoxide. Therefore, at an elevated 
temperature, since oxygen is not supplied to the second catalyst object 32, it does not participate in a 
reaction at all. On the other hand, at low temperature, since a carbon monoxide and oxygen pass the first 
catalyst object 31, the second catalyst object 32 can mainly function and a carbon monoxide can be 
removed. Moreover, with the heat of reaction in the second catalyst object 32, the downstream of the 
first catalyst object 3 1 can be heated and the temperature distribution of the first catalyst object 3 1 can 
be changed into the optimal condition. Thus, a catalyst object can be operated in a large temperature 
requirement by arranging two or more catalyst objects which function in a different temperature field. 
[0035] Although this example showed the example which arranged the catalyst object of the honeycomb 
configuration of two pieces, three or more catalyst objects may be arranged. By arranging much catalyst 
objects, a carbon monoxide is efficiently removable in a large temperature requirement. 
[0036] Moreover, the first catalyst object 31 and the second catalyst object 32 may not be separated, but 
you may make it the unified configuration. When especially the catalyst object of a pellet type is used by 
really constituting, inclusion to equipment becomes easy. 

[0037] Moreover, the catalyst which a carbon monoxide is made to react to the second catalyst object 32 
with hydrogen, and methanates may be used. When it controls by the first catalyst object 3 1 to the 
temperature which consumes all oxygen, since the carbon monoxide which remained does not have 
oxygen, it cannot oxidize with the second catalyst object 32. By using for the second catalyst object 32 
the catalyst which methanates a carbon monoxide, a carbon monoxide can be made to be able to react 
with hydrogen and it can convert into methane. Moreover, since the methanation reaction of a carbon 
monoxide tends to advance at an elevated temperature rather than a carbon monoxide selective oxidation 
reaction, it is desirable to install the heater 39 for heating in the downstream of the second catalyst 
object like this example. 

[0038] (Gestalt 5 of operation) The gestalt of operation of the 5th of this invention is explained. As 
shown in d rawi ng 7 , the hydrogen refiner of this example installs the second catalyst object 52 in the 
interior of a reaction chamber 62 at the downstream of the first catalyst object 51 of a honeycomb 
configuration, and the first catalyst object 51, and installs the second air supply tubing 55 between the 
first catalyst object 51 and the second catalyst object 52, and the great portion of operation effectiveness 
is similar to the gestalt 1 of operation. Therefore, this example is explained focusing on a different point. 

[0039] Drawing 7 is the cross-section block diagram of the hydrogen refiner of this example. A high- 
temperature-service catalyst is used for the second catalyst object 52 at the first catalyst object 51 using 
a low-temperature-service catalyst. With the first catalyst object 51, when the temperature rise by the 
reaction is large, the selectivity of carbon monoxide oxidation sometimes falls. For this reason, the 
second catalyst object 52 and the second air supply tubing 55 are formed, the air supply to the first 
catalyst object 51 from the first air supply tubing 54 is reduced, and the temperature rise in the first 
catalyst object 51 is controlled. A carbon monoxide is efficiently removable with this. 
[0040] Most carbon monoxides are removable with the first catalyst object 51. However, the carbon 
monoxide concentration discharged increases somewhat by reducing the amount of air supply compared 
with the case where the amount of air supply is not reduced. For this reason, the air of the amount 
corresponding to the carbon monoxide which remained in the second catalyst object 52 is supplied, and 
the remaining carbon monoxides are removed. Since the selectivity of carbon monoxide oxidation of 
only the part by which the temperature rise was controlled with the first catalyst object 5 1 improves, the 
total amount of the required air over the first catalyst object 51 and the second catalyst object 52 
decreases. Moreover, since there is little amount of supply of the oxygen content gas to the second 
catalyst object 52 and the temperature rise by the heat of combustion is small, in order to maintain the 
second catalyst object 52 at optimum temperature, it heats at the heater 61 for heating. Thus, a carbon 
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monoxide is efficiently removable to stability. 

[0041] Although the low-temperature-service catalyst was used for the first catalyst object 51 and the 
high-temperature-service catalyst was used for the second catalyst object 52 in this example, a high- 
temperature-service catalyst may be conversely used for the first catalyst object 51, and a low- 
temperature-service catalyst may be used for the second catalyst object 52. By using a high-temperature- 
service catalyst for the first catalyst object 51, the cooling load in a heat exchanger 60 can be reduced. 
Moreover, even when the temperature fall by heat dissipation between the first catalyst object 51 and the 
second catalyst object 52 is large by using a low-temperature-service catalyst object for the second 
catalyst object 52, a carbon monoxide can be removed efficiently. 

[0042] As mentioned above, although the example carried out about this invention to the hydrogen 
refiner which used methane reformed gas and methanol reformed gas explained, as for this invention, it 
is needless to say that it is not what is limited to this. That is, it is contained in this invention also when 
as follows. 

[0043] With the gestalt of this operation, other gas system hydrocarbon fuel or reformed gas of a liquid 
system hydrocarbon fuel, such as gasoline and kerosene, is sufficient as a propane, butane, etc. 
[0044] Moreover, although what mainly supported platinum to the alumina was used for the catalyst 
object as a catalyst, as long as it is the catalyst which can be alternatively oxidized to a carbon 
monoxide, other noble metals, such as a rhodium and a ruthenium, the catalyst which made these 
compound-ize or a transition-metals multiple oxide with a perovskite structure, etc. may be used. 
Moreover, a silica alumina, a zeolite, etc. may be used instead of an alumina. Moreover, the catalyst 
which methanates a carbon monoxide alternatively depending on the case may be used. 
[0045] Moreover, reformed gas may contact a catalyst efficiently, as long as pressure loss is the 
configuration which does not become not much large, the configuration of the catalyst object 1 may be 
spherical, or the thing of a pellet type is sufficient as it, although considered as the honeycomb 
configuration. 

[0046] Moreover, although the approach of circulating water and carrying out heat exchange was used 
for cooling of reformed gas, as long as it is required, oil-like matter like the high ethylene glycol of the 
boiling point or these mixed liquor may be circulated with temperature. Moreover, you may use for the 
preheating of reforming material gas using the gas supplied to the reforming section. 
[0047] 

[Example] (Example 1) The cordierite honeycomb with a diameter [ of 50mm ] and a die length of 
100mm was coated with the alumina which supported platinum, and the catalyst object 1 was produced. 
It installed into the reaction chamber 9 of the hydrogen refiner which shows this catalyst object 1 to 
drawing 1 , and the reformed gas 15%, 15% of steams, and whose remainder are hydrogen about 1% of 
carbon monoxides and a carbon dioxide was introduced by the flow rate of 101,/m from the reformed gas 
inlet port 2. Air ll./m was supplied from air supply tubing. The reformed gas with which this air was 
mixed was reduced to 100 degrees C to inside by the heat exchanger 7 which circulated water, and was 
made to react with the catalyst object 1 . Using the heater 8 for heating, the downstream of the catalyst 
object 1 was set up so that it might become 150 degrees C. When the temperature distribution of the 
catalyst object 1 were measured, it applied to the downstream from the upper section, and temperature 
was rising almost linearly. When the presentation of the reformed gas discharged from the reformed gas 
outlet 10 after catalyst object 1 passage was measured by the gas chromatography, carbon monoxide 
concentration was 5 ppm. Moreover, when the flow rate of the water which flows the inside of a heat 
exchanger 7 was changed and reformed gas temperature was changed with 90 degrees C and 80 degrees 
C, carbon monoxide concentration was set to 6 ppm and 9 ppm, respectively. Moreover, when the laying 
temperature of the heating heater 8 was changed and temperature of catalyst object 1 downstream was 
made into 140 degrees C and 160 degrees C, carbon monoxide concentration was set to 4 ppm and 9 
ppm, respectively. 

[0048] (Example 2) It installed in the reaction chamber 18 which shows the catalyst object produced in 
the example 1 to drawing 3 , and reformed gas was introduced from the reformed gas inlet port 12. 
When the reformed gas temperature in the reformed gas inlet port 12 was measured, it was 200 degrees 
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C When the temperature of J^^st object 1 1 downstream heated through ^^n 20 for heat exchange 
was measured, it was 1 50 degrees C. When reformed gas was reduced to 1 00 degrees C by the heat 
exchanger 17 and it was made to react with the catalyst object 1 1, carbon monoxide concentration was 5 
ppm. 

[0049] (Example 3) As shown in drawin g 4 , what bored the hole with a diameter of 80mm at the core of 
a cordierite honeycomb with a diameter [ of 100mm ] and a die length of 100mm was coated with the 
catalyst as well as the example 1, and the catalyst object 21 was produced. When the temperature of 
catalyst object 1 1 downstream heated through the fin 30 for heat exchange was measured, it was 150 
degrees C. When reformed gas was reduced to 100 degrees C by the heat exchanger 27 and it was made 
to react with the catalyst object 21, carbon monoxide concentration was 4 ppm. 

[0050] (Example 4) The cordierite honeycomb with a diameter [ of 50mm ] and a die length of 50mm 
was coated with the alumina which coated the cordierite honeycomb with a diameter [ of 50mm ], and a 
die length of 50mm with the mordenite which supported platinum, and supported the first catalyst object 
3 1 and platinum, and the second catalyst object 32 was produced, respectively. This first catalyst object 
31 and the second catalyst object 32 were installed in the reaction chamber 40, as shown in drawin g 5 , 
respectively. It cooled to 140 degrees C by the heat exchanger 38, and reformed gas controlled the 
downstream of the second catalyst object 32 by the heater 39 for heating to become 160 degrees C. 
When the temperature of the downstream of the first catalyst object 3 1 was measured, it was 150 
degrees C. It was 1 ppm when the carbon monoxide concentration of the reformed gas outlet 41 was 
measured. 

[0051] (Example 5) The cordierite honeycomb with a diameter [ of 50mm ] and a die length of 50mm 
was coated with the alumina which coated the cordierite honeycomb with a diameter [ of 50mm ], and a 
die length of 50mm with the mordenite which supported platinum, and supported the first catalyst object 
51 and platinum, and the second catalyst object 52 was produced, respectively. This first catalyst object 
51 and the second catalyst object 52 were installed in the reaction chamber 62, as shown in drawin g 7 , 
respectively. It cooled to 1 50 degrees C by the heat exchanger 60, and reformed gas controlled the 
downstream of the second catalyst object 52 by the heater 61 for heating to become 130 degrees C. 
When the temperature of the downstream of the first catalyst object 51 was measured, the temperature of 
140 degrees C and the second catalyst object upstream section was 100 degrees C. It was 2 ppm when 
the carbon monoxide concentration of the reformed gas outlet 63 was measured. 

[0052] (Example 1 of a comparison) In the example 1 , the heating heater 8 was removed and, similarly 
reformed gas was introduced from the reformed gas inlet port 2. Reformed gas temperature was reduced 
to 100 degrees C, and it was made to react with the catalyst object 1 by the heat exchanger 7. When the 
temperature distribution of the catalyst object 1 were measured, temperature fell linearly as the upper 
section went down-stream by 100 degrees C, and the lowest style section temperature was 90 degrees C. 
It was 2000 ppm when the presentation of the reformed gas discharged from the reformed gas outlet 10 
after catalyst object 1 passage was measured by the gas chromatography. Moreover, when the flow rate 
of the water which flows the inside of a heat exchanger 7 was changed and reformed gas temperature 
was changed with 90 degrees C, 1 10 degrees C, and 120 degrees C, carbon monoxide concentration was 
set to 5000 ppm, 200 ppm, and 500 ppm, respectively. 

[0053] (Example 2 of a comparison) In the example 5, when the heater 61 for heating was removed, and 
the temperature of the downstream of the first catalyst object 51 was measured, the temperature of 100 
degrees C and second catalyst object 52 downstream of the temperature of 140 degrees C and the second 
catalyst object 52 upstream section was 90 degrees C. It was 500 ppm when the carbon monoxide 
concentration of the reformed gas outlet 63 was measured. 
[0054] 

[Effect of the Invention] Temperature control becomes remarkably easy, while according to this 
invention being stabilized and being able to operate a carbon monoxide selective oxidation catalyst so 
that clearly from the place described above. 
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[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The hydrogen refiner characterized by to have a cooling means cool the catalyst object 
provided in the downstream of the feed zone of the reformed gas which uses hydrogen gas as a principal 
component and contains a carbon dioxide and a carbon monoxide, the feed zone of oxygen content gas, 
and the feed zone of said reformed gas and the feed zone of said oxygen content gas, said catalyst object 
with which the upstream of said catalyst object was equipped to the flow direction of said reformed gas, 
or said reformed gas, and a heating means heat the downstream of said catalyst object. 
[Claim 2] A catalyst object is a hydrogen refiner according to claim 1 characterized by constituting the 
upstream and the downstream from a catalyst of another kind, and the catalyst of the downstream having 
activity at low temperature rather than the catalyst of the upstream. 

[Claim 3] A heating means is a hydrogen refiner according to claim 1 or 2 characterized by using heat of 
reaction with the carbon monoxide in reformed gas, hydrogen, and the oxygen in oxygen content gas. 
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[Claim 4] The hydrogen refin^Kcording to claim 3 characterized by chang^g the amount of supply of 
oxygen content gas corresponding to the temperature rise of a catalyst object. 
[Claim 5] The hydrogen refiner according to claim 1 or 2 characterized by using for heating of the 
downstream of said catalyst object reformed gas before installing a catalyst object in a reaction chamber, 
installing reformed gas passage in the location approached or stuck through the septum with said 
catalyst object and passing a cooling means. 

[Claim 6] The hydrogen refiner according to claim 5 considered as the configuration which the flow of 
the reformed gas which passes a catalyst object, and said reformed gas before passing a cooling means 
counters mutually. 

[Claim 7] The hydrogen refiner according to claim 5 or 6 characterized by installing a reaction chamber 

in the periphery section of the reformed gas passage before passing a catalyst object. 

[Claim 8] The hydrogen refiner according to claim 6 or 7 characterized by having installed the catalyst 

object in the interior of the reaction chamber which has the tubular structure, and installing the passage 

of reformed gas before passing a cooling means in the periphery section of said reaction chamber. 

[Claim 9] The hydrogen refiner according to claim 8 characterized by connecting two or more reaction 

chambers to juxtaposition. 
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[Item(s) to be Amended] 0009 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0009] Moreover, as for a heating means, it is effective to use heat of reaction with the carbon monoxide 

in reformed gas, hydrogen, and the oxygen in oxygen content gas. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0010 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0010] Moreover, it is effective to change the amount of supply of oxygen content gas corresponding to 
the temperature rise of a catalyst object. 
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t-jr-6 ltMH-4. C©J:9«:i/C. 
fi«:-IMkil««rl»*r 4 C £ 3. 

[004 1 ] 5 l ic&umfmz 

-turns nctrnmiMtm^ mrjm#5ztc& 
MMfmim^xb*^. m-fm»5 iKtmmum 
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[0 042] JJLL. *^cco^r, ^so&fttfx. 
fc«"C«M!l/fc*J. *#6MttCti«:iH£3tia*»©-Ctt 

[0043] *Hl»©^!S|-C«, 

t*. *©*(»*lWk*3WI»»rt. *vy>. fftttt* 

1 0 0 4 5 ] *fc. fct^tt 1 ©J&ttB'N-* AJ&tRi U 

©*>©r*>«fcc^ 

[0 04 6] *fc. »K*X©}'&iPKUnK*aa3-&'C 
[0047] 

5 0mm. S3 1 0 0iffi©3-^i7^ h^-*A{C 

BiK^-r*xm»ia©sies9©>t>(cttB(/. -m 

itSmi %. -^bi^SS* 1 5%. «KA 15%. mo 
#**r**?klt^*. 5m#XAP2«fc'5. s»i 
0!>» h;b©ii£»-C«Al//c. SftWMr^6». m» 
1 'J 9 h;b©S»?:«t&Lfc„ C©^«%S^3#fc?ft 
M^x*. tfiK4c«0fiiSWhMdEM7ri o o*c$ 

•c<gT3-tf. tiamixKfoSiftt. tm»i0T»m 

»*)WMIb-*-8*ffll>-C, 1 5 0X!4tt4J:5«:R 

mw i aaa©3w^^ wn 1 o 3 nsKK^z 

^©«fiK*//X^nvhy77 ^-C«'JSl/fc4C%. - 
BtftR3R«ttB5ppmr*-»fc. SEfc. (»3S»S7© 
tf4S5n-5*©«ffl*^. 5feM^jaS49 0"C. 8 
0-Ci^{b3#?ctc5. -K{blSR«S«*ti-en6 
ppm, 9ppmi«tofc. Sfc. JMKlb-*-8©a 
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ftt&ft i Timvm.* 1 4 0 -c. 1 6 
o-c«:i//cic-5. -KfkK^}gg»-en^n4 p p 

[0 04 3] (ntfcM2) mi&mi-crmbtcwmi 

H3KSWS(£a[l 8rttCH8U #f?#X 
APl2«fc»>*Al/fc. aK#XAP12-C©&»#X 
flK*MEl/fctC5. 2 0 0*C-C*ofc t HftS»ffl7 

mmbtctcz. 1 5 o-c-c*^c. mrmi 7-c& 

ff#x£i oo'cs-cfiTS-tf. tt&fci l-CStES-tt 10 

[0 049] (#£J60!J3) 04«:^-TJ:5K > gLftl 0 
0mm. SS 1 0 0mmO3-y*7-f F^i*AOt|i 
MCitS8 0mm(D7A:£< ♦)ftC»/cfc©{C > JU60J1 £ 

SP©SK£8'J5gLfc£C5. 1 5 0*C-e*-»fc. 
82 7r8M#X*10 0 , C*"CffiTStf. ««ft2 1 
■CSl&S-lf/ciC^. -K{b^8S«4ppm-C*o 
fc. 20 
[0050] (*Btffl4) S&ZWIfUcWfi-J b 
£it&5 0mm. S§ 5 0 mmCD3-i>i h^-* 

r^S^-^ritSS 0mm, S3 5 0mm©3-^xv-f 

msib-tt. cm-mm 1. n-&ai<*3 2£-e 

♦v*hH5«:^rJ:9Cc5i6ffi4 0rt«:»«l/te. »® 

#x«&£1^3 8?i 4 0x;grft23)U 

3 2 ©TifcSB* 1 6 0 -Ctc tj 5 «£ 5 (cftMMI t - * - 3 

It. 3 1 ©T»*©*ttt fflST 30 

Si 1 5 0TW*-»fc. &»#XfflP4 1 ©-»<bs£S& 
«a*i>J5£l/fc<tC5. lppm"C*ofc. 
[0 05 1 ] (IQSW5) B£*tI8fbfc*JW4 h 
£iES50mm. S3 5 0 mm©3— i>* 

TJl'S^^ilSS Omm, g3 5 0mm©3-i/j7-f 
ti*tiH7K^f J:5KSJSS6 2rtKI9flll/fc. 

#x«$£ft2i6 or l 5 o'cs-e&ipu Sd-jwdlft 40 

5 2©T*W*1 3 0*CKfcSJ:5fctUWflt-*-6 
lTWWLfc. SMttJifc 5 1 ©TS6«5©fiSWiM)£-r 

3 i 1 4 0 -c. mr.mm»±mm<ommt 1 0 0 -cr * 

ofc. «M#X|iJP6 3©-Kfb^3R?AK%iffISL/ci 
C-S, 2 p pm-Cabo/c. 

[0 05 2] (ttttMl) ^S«l(Ctel>r. JDJ»t- 
*- 8 Bt;<aif#a**Jf#*AP2J: 

oiAi/c jusajHBTcci-s-rwu^jae* 1 0 0 

8&tf6£m&l>1tt C 5. ±*»*« 1 0 0 -CrTHKCff 50 
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<ic'ft^ximmicimDmTb. sTi»iaa«9 0 
•era -> it. mm 1 «jg&©&ft#xmp 1 0 &m 

2 00 0ppmt*ofc„ 

7©4>*ffin*7k©iSffl ; Sr^ > #n#;*iafi£9o 
•c. lio-c, 1 2o-ctmt$atctc6, -mtst 

^mt^tl^tlb 0 0 0 p pm. 200ppm. 50 

0 p pmi&-)fc, 

[005 3] (Wm2) ss««5K*«,»r. fln^fflt 

-if- 6 l£IR9?f-b/c£t3. 3MW»f*5 1 ©TSS 
gltofig fcWJ^-f £ £ 1 4 0"C. ^rti®ft5 2JbSfeSf5 

©sat* loo-c, mzmmm 2Tisgp©fis«9 o 

•era o fc. ftfttfX tBP 6 3 ©~lMk&*itft£»£ 
L/ciC6> 5 00ppmT?*-5fc. 
[0 05 4] 

fti*tf£t£*5rt£ ££«>£, aKmw«<*i/<$js 
[Hn©ffi*ttl!H0] 

[0 1 ] *ftW<DW 1 ©Sltt©^SS-C*S*fSfli^g 
©KIH»«*7nUfclS 

[02 ] *^w©» i ©jesfi©}gsir*s*««i^s 
[S3] *m<m2<omjto>BmK*&#Mim& 

[04] *^©^3©*S6©^S§r*^7K^f»S?Slg 

[05] *i6w©^4©iest©»ssr***«ris^g 

[06] xmom 4 ©*jg©^^-c* ^Tk^ffli^g 
Kfcwsisaffl^iffisffl«!^©fwmtt4^bfc0 
[07] *9&<Dm5<Dmi<Djmt!*h*3mmim 

[##©SiW] 

1 . 11, 2 1 MMto 

2. 1 2. 2 2. 3 3. 5 3 &H#XAP 

3. 1 3. 2 3. 3 4 SftttttS 

4. 1 4. 2 4. 3 5 SS«S*ft(]»# 

5. 1 5, 2 5, 3 6. 5 8 ftSPTk^J&g 

6. 16. 26, 37, 59 &*P*fiii«# 

7. 1 7. 2 7. 3 8. 6 0 fflg&S 

8. 39. 6 1 jdnSftffit — 5f — 

9. 1 8, 2 8. 4 0. 6 2 SJCt^ 

1 0. 1 9. 2 9. 4 1. 6 3 ftlftfXtHP 

2 0. 3 0 > 

3i.5i m-mmw 

3 2. 5 2 ^rMSgft 

5 4 m-samm 
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